Background: Companion animals may reduce depression and loneliness in socially
Introduction
Multiple mental and physical comorbid health conditions prevent homebound older adults from leaving their homes (1) . As such, homebound older adults are socially isolated and at significant risk for loneliness and depression (1, 2) . While existing interventions promote social integration and activities outside the home for older adults, most homebound older adults are functionally disabled, which limits their opportunity to participate in activities outside the home. Although human social support and companionship for socially isolated older adults may be limited, companion pets may reduce depression and loneliness by providing nonhuman social support (3) and companionship (4) that satisfies social needs (5) . However, whether owning a cat or dog is associated with less loneliness and depression in this population remains unknown.


Depression and Pets
Depression is a serious mental illness associated with physical and functional disability (6) , increased mortality (7) and formalized care placement (8) . Major depressive disorder is characterized by depressed mood (feeling sad or empty), diminished interest or pleasure, weight loss, sleep dysregulation, changes in appetite or weight, psychomotor agitation or retardation, fatigue, feelings of worthlessness or inappropriate guilt, problems with concentration and/or thoughts of death (9) . Chronic medical conditions, multiple losses, functional decline, and social isolation render homebound older adults at risk for depression (10) . As such, approximately 13%-29% of homebound older adults are diagnosed with depression (11, 12) .
In a meta-analysis that included five studies, four of which included dogs only, Souter and Miller concluded that animal-assisted interventions were significantly associated with reduced depressive symptoms with a moderate level of effect (13) . In a separate study, researchers investigated the effects of cats on depression and showed that the presence of a cat, as well as interacting with a cat, reduced negative moods of depression in a non-clinical, presumably healthy population of adult cat owners but did not increase "good moods" (14, 15, 16 (18) . However, whether owning a cat or dog is associated with less loneliness in socially isolated homebound older adults has not been explored.

Attachment to Pets
Companion pets provide compassion, pleasure, and affection and respond with unconditional love (29) .
People who are attached to their pets often consider their pets significant family members (30) . Affectional bonds with pets are emotionally significant relationships because pets are nonjudgmental members of social networks that provide owners with feelings of being cared for, beliefs that one is loved and valued, and the sense of belonging to a reciprocal network (31, 32) . 
Materials and Methods
The aim of the current cross-sectional study was to compare differences in the levels of depressive symptoms and loneliness and pet attachment between homebound older adults who owned a cat(s) or dog(s).

Study Design
The current study was part of a larger crosssectional study (N=88) that compared homebound older adult pet owners and non-pet owners (34) . Because the purpose of the current study was to determine whether a cat or dog was more beneficial in terms of loneliness and depression, the analysis of the current study included participants who exclusively owned a dog(s) or cat(s) but no other pets. Thirty-nine homebound older adult cat owners (n=12) and dog owners (n=27) were compared according to their levels of pet attachment, depressive symptoms, and loneliness using self-report questionnaires. Prior to data collection, the study was approved by the university's Committee for the 
Results

Characteristics of the Sample
The mean age of the total sample was 76 +/-9 years, ranging from 62 to 95 years (72% female, 100%
white, 41% married, and 59% widowed, divorced or single). As shown in Table 1 , no statistically significant differences were found between dog owners and cat owners in age, gender, marital status, and education level.
 Depressive Symptoms, Loneliness, and Attachment to Pets
Cat owners reported significantly fewer depressive symptoms than dog owners (Table 2 ; t= 2.12; p = 0.04).
No significant difference was found between cat owners and dog owners in loneliness (t = -0.83; p = 0.41) or attachment to pets (t = -0.21, p = 0.84). Table 3 shows descriptive statistics by gender for each type of pet owned, with depression (GDS-SF scores) as the outcome variable. Among cat owners, the men had a lower mean depression score than the women. As noted in Table 4 
Discussion
Despite our small sample of homebound older adults, significant differences were found in the level of depressive symptoms between cat and dog owners, with cat owners reporting fewer depressive symptoms. Our findings agree with those reported by Gulick and Krause-Parello, who found the level of depressive symptoms between attached cat owners and dog owners were significantly different, with cat owners reporting lower levels of depressed mood than dog owners (18) .
Although the reasons for why older adults in both studies who owned cats had lower depressive symptoms than those who owned dogs are not clear, one plausible explanation is that cats are independent, which renders them low maintenance, and thus provide great pleasure and feelings of worthiness. For example, a cat does not require training and exercise, factors that may make cat ownership more emotionally satisfying and less physically demanding than dog ownership for older adults, especially for those who are disabled.
Alternatively, however, it is possible that older adults with more depressive symptoms seek out dogs (who tend to be naturally social), more so than cats (who tend to be less social), to be more socially engaged and deal with depressive symptoms.
Our finding that cat owners reported less depressive symptoms than dog owners contradict findings from the Norway population study, in which cat owners reported higher levels of depression symptoms than dog owners (19) . However, both studies were similar in that men who owned cats (but not dog owners) reported less depressive symptoms than women who owned cats. Our study lacked statistical significance that would indicate that the difference in depression scores by the type of pet varied between men and women; however, the lack of a statistically significant difference in our study was due in part to the small sample size, which reduced the power of the interaction term. As such, future studies that evaluate the impact of gender on depression outcomes are needed, specifically among cat owners.
Although differences and similarities were found between the Norway study and our study, comparing the findings is difficult because participants in our study were functionally disabled older adults who were mostly women, whereas participants in the Norway study were Scores on the R-UCLA Loneliness Scale indicated a moderate level of loneliness in both cat and dog owners with no significant differences between the types of pet owners. However, our study had a small sample, which limited the likelihood of finding differences in levels of loneliness. Weiss (described social loneliness as a lack of social integration; owning cats and dogs may not improve social integration for homebound older adults but may decrease emotional loneliness by improving attachment relationships (44) . The R-UCLA Loneliness Scale that was used in the current study is considered a unidimensional measure of loneliness and may have limited the capacity to assess the different aspects of loneliness (45, 46) . Another instrument, the De Jong Gierveld Loneliness Scale, may have been a more sensitive instrument to determine differences between pet-attachment relationships of cat and dog owners owing to the instrument's multidimensional design that measures both social and emotional typologies of loneliness (47).
Our sample was small and comprised primarily white women who lived in a rural setting; thus, the findings may not be generalizable to other homebound older adults who own cats or dogs. Because of our small sample size, the probability of finding a difference in depressive and loneliness symptoms between cat owners and dog owners when one exists in the population (i.e., power) was small. A small sample increases the probability of type II error, or not finding a difference in depressive symptoms when one exists in the population.
Although the GDS Short Form is considered a screening tool for depressive symptoms and not diagnostic of depression, cat owners reported levels of depressive symptoms that were below the recommended level to detect major depression. In comparison, dog owners reported levels of depressive symptoms equivalent to major depression (38) . However, the level of depressive symptoms for dog owners was minimally above the cutoff score of > 5 to detect major depression. Thus, differences in depressive symptoms between cat and dog owners should be interpreted with precaution. Owing to the cross-sectional methodology, fewer depressive symptoms reported by cat owners when compared with dog owners may be unrelated to owning a pet and may be related to other factors. Additionally, whether the relationship between cat ownership and few depressive symptoms is causal or whether pet owners with depression seek out dogs to alleviate depressive symptoms is unknown.
Considering that up to 29% of homebound older adults have major depression (11) and that cat ownership was associated with fewer depressive symptoms, our results have potential implications for the choice of pet and potential benefits of cat ownership in homebound older adults. Given the high prevalence of depression in homebound older adults and the association of depression with poor physical and mental health, cat ownership may be beneficial for homebound older adults (6-8, 48, 49) . Programs that match older cats with older adults may need to be considered for potential mental health benefits in homebound older adults (50, 51) .
Conclusions
Although this study provides preliminary evidence that owning a cat to which one is attached is associated with fewer depressive symptoms than owning a dog to which one is attached in homebound older adults, the findings should be replicated with longitudinal studies.
Future studies need to establish whether owning a cat decreases depression and, if so, how cats alleviate depression in homebound older adults. Likewise, future studies need to establish whether homebound older adults with depression select dogs as pets and, if so, determine whether dogs assist homebound older adults in dealing with depression. Findings from such studies may assist homebound older adults in selecting either a cat or dog as a companion pet.
